In this study, direct bioelectricity generation from waste-activated sludge has been investigated simultaneously with its effective aerobic stabilization. In this regard, a noticeable number of experiments have been carried out and the results of the experiments have been used to model the process performance by Kohonen self-organizing feature maps (KSOFM) and multi-layer perceptron (MLP) modeling as artificial neural networks (ANNs). KSOFM modeling results showed that the highest VSS removal efficiency of the process and the generated electrical power density of the cell would be reached in the pH values near to 7 and the temperatures around 35°C. Also, the VSS removal and the generated electrical power density are higher when the VSS content of the added waste activated sludge is higher. The results of MLP modelling showed that the VSS content and the pH value of the added waste activated sludge as well as the temperature that the processes run within, have noticeable impact on the generated electrical power density (41%, 27%, and 32%, respectively), and the VSS removal efficiency of the MFC (28%, 27%, and 45%, respectively).
